Spectrophotometry Lab
Ad Chem - Fall 2019

Name_______________________________

Pre-lab Reading:
Read lab
Refer to page 297 of text for a review of the visible spectrum
PART 1- Absorption Spectra of CoCl2 and CuSO4
The amount of light absorbed (referred to as the absorbance) by a colored solution depends on a
number of variables, including the concentration of the colored compound in solution, the
wavelength of light passing through the sample, and the path length the light travels through. In
this part of the experiment, the concentration of the compound in solution (either Copper (II)
sulfate or Cobalt (II) chloride) will be held constant while the wavelength of light passing
through the sample is varied. The data can then be plotted, graphing wavelength (the
independent variable) on the x-axis and absorbance (the dependent variable) on the y-axis. The
resulting graph is called the absorption spectrum for the compound. The spectrophotometer we
will use is capable of creating this graph by plotting the absorbance of a solution over all
wavelengths in the visible spectra.
Procedure:
1. Connect the spectrophotometer directly to your computer (there is no need for a logger pro
interface).
2. The logger pro program should appear on your computer screen.
3. Place a cuvette of DI water in the spectrophotometer.
4. Select “Experiment” and then select “calibrate” on the drop down menu.
5. Remove the cuvette of water and replace it with a different cuvette containing either the
stock solution of copper (II) sulfate or the stock solution of cobalt (II) chloride. Click
“collect” and then “stop” when the absorption spectrum appears.
6. Place a cuvette with the other stock solution in the spectrophotometer. Click “collect” and
then “Store previous run”. When the second absorption spectrum appears, click “stop”.
7. The curve shows the absorbance of the solution over all wavelengths within the visible
range. (You should be able to determine the wavelengths that give you either minimum
or maximum absorbance using this curve).
8. From the curve, determine the wavelength that yields an absorbance of around 1.0-1.2.
(Record this wavelength- this will be the wavelength that you will use to generate the
standard curve in Part 2).

PART 2- Creating a Standard Curve and Determining the Concentration of an Unknown
In this part of the lab, you will use a stock solution of 0.500 M CuSO4 or 0.500 M CoCl2 to make
a dilution series. The absorbance of the different concentrations of solution will be determined,
and a graph of concentration versus absorbance will be constructed. The plot of concentration
versus absorbance is called a “standard curve”, because you have determined the absorbance of
known concentrations of a solution or what are known as “standard” solutions. Standard curves
can be used to determine the concentration of an unknown solution by comparing the absorbance
of the unknown to the standard curve.
Procedure:
1.
2.
3.
4.
5.

Click the “rainbow icon” – this is the “Configure Spectrometer” button.
Select the absorbance versus concentration mode.
Set the wavelength to the wavelength you determined in step 8 of PART 1.
The stock solution should still be in the spectrophotometer.
Click the “collect” button – Use the “keep” button and enter the concentration manually
(in this case 0.50 M).
6. Use the “keep” button to record the absorbance and concentration of all samples in your
dilution series. Your standard curve will consist of all dilutions and the stock.
7. Click “stop” to end data recording.
8. Select the “Analyze” button and select “linear fit” (this will give you an equation for the
line in slope-intercept form).
9. Get a sample of unknown concentration to test (either CoCl2 or CuSO4 depending on
your dilution series). Pipet the unknown into a cuvette and place the cuvette in the
spectrophotometer.
10. Choose the “Interpolation Calculator” from “Analyze”. The absorbance and the
concentration of the unknown will appear on the screen. (Record the unknown code
and concentration).

Post-Lab Questions (Part 1)
1. At what wavelength(s) of light was absorbance at a maximum for the CoCl2 solution?

2. At what wavelengths(s) of light was absorbance at a minimum for the CoCl2 solution?

3. What color of light corresponds to the wavelengths of light for which the CoCl2 absorbance
was at a minimum? Refer to the spectrum on page 297 of text.

4. As CoCl2 is a red solution, do the above answers (1-3) make sense? Explain.

5. At what wavelength(s) of light was absorbance at a maximum for the CuSO4 solution?

6. At what wavelengths(s) of light was absorbance at a minimum for the CuSO4 solution?

7. What color of light corresponds to the wavelengths of light for which the CuSO4 absorbance
was at a minimum? Refer to the spectrum on page 297 of text.

8. As CuSO4 is a blue solution, do the above answers (5-7) make sense? Explain.

Post-Lab Questions (Part 2)
1. The y-intercept should be, theoretically speaking, 0. Explain why one would expect the yintercept to be 0 when a graph of absorbance vs concentration is constructed.

2. Suggest a possible reason for the y-intercept not being 0. Do not simply say "experimental
error". Tell me in specific detail what it means if the y-intercept is not 0.

3. What two factors make up the slope of the line? Hint: Use the information in appendix pages
A16-A18 of Zumdahl to find your answer!

4. A student measures the absorbance of a solution of CuSO4 and finds the absorbance to be
0.240. She then takes 10.0 mL of that solution and adds it to 50.0 mL of water. What would one
expect the absorbance of the new solution to be? Assume a linear standard curve.

